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CHARACTERIZATION OF NITROGEN FERTILIZER FATE TROUGHT OF ISOTOPIC ENRICHMENT 
TECHNIQUE (15N) IN EROSION PLOTS 
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1. Introdução
(VWXGRVFRPLVyWRSRVHVWiYHLVVmRFDGDYH]PDLVFRPXQVSHODTXDOLGDGHHFRQ¿DELOLGDGHGRVUHVXOWDGRV
REWLGRVHSRUQmRDSUHVHQWDUHPULVFRVDRKRPHPHDRDPELHQWH)$521,HWDO7pFQLFDVFRPRXVRGH1
HVWmRGLVSRQtYHLVSDUDTXDQWL¿FDUDVSHUGDVGHQLWURJrQLRHVXDFLFODJHPQRVLVWHPD'(/*$'2HWDO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$FDUDFWHUL]DomRGRGHVWLQRGR1GRIHUWLOL]DQWHHPXPVLVWHPDDJUtFRODpXPDIHUUDPHQWDHVVHQFLDOSDUD
DPHOKRULDGHSUiWLFDVGHPDQHMRTXHYLVHPjPi[LPDXWLOL]DomRGRQXWULHQWHSHODFXOWXUDHRPtQLPRGHSHUGDV
)(1,//,HWDO2XVRGHIHUWLOL]DQWHHQULTXHFLGRLVRWRSLFDPHQWH1pXPDH[FHOHQWHIHUUDPHQWDSDUD
HVWHWLSRGHLQYHVWLJDomR5(,&+$5'7	%$&&+,
0XLWRVHVWXGRVTXHXWLOL]DPHVWDIHUUDPHQWDFRQFHQWUDPVHQRSHUFHQWXDOGRQLWURJrQLRSURYHQLHQWHGR
IHUWLOL]DQWHDEVRUYLGRSHODVFXOWXUDVHRXVXDVSHUGDVSHODiJXDGHHVFRDPHQWR0($'HWDO*,$&20,1,
HWDO:22':$5'9$//$12	63$5.6(VWXGRVTXHFRUUHODFLRQDPRSHUFHQWXDOGH
QLWURJrQLRSURYHQLHQWHGRIHUWLOL]DQWHFRPDVWD[DVGHHURVmRGRVROREHPFRPRRVIDWRUHVLQWHUYHQLHQWHVQHVVH
SURFHVVRVmRHVFDVVRV
1HVWHFRQWH[WRREMHWLYRXVHTXDQWL¿FDUDVSHUGDVGHVRORHQLWURJrQLRSURYHQLHQWHGRIHUWLOL]DQWHSRU
HURVmRKtGULFDDWUDYpVGRXVRGHIHUWLOL]DQWHHQULTXHFLGRLVRWRSLFDPHQWH1
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2. Materiais e Métodos
2.1. Descrição das parcelas experimentais
2WUDEDOKRIRLGHVHQYROYLGRHPFDPSRQDiUHDH[SHULPHQWDOGD(0%5$3$3HFXiULD6XGHVWH)D]HQGD
&DQFKLPFRRUGHQDGDV870QRPXQLFtSLRGH6mR&DUORV632VRORQRORFDOGRH[SHULPHQWR
pFRQVWLWXtGRGHXP/DWRVVROR9HUPHOKR$PDUHORÈOLFR$iUHDH[SHULPHQWDOIRLGHOLQHDGDFRPDLPSODQWDomRGH
SDUFHODVFRPGLPHQV}HVGHPGHODUJXUDSRUPGHFRPSULPHQWRSDUDOHODVHPGHFOLYH1DH[WUHPLGDGHLQIH-
ULRUIRLGHL[DGRXPRULItFLRDRTXDOIRLDFRSODGRXPWXERGH39&TXHFRQGX]LXDHQ[XUUDGDDWpXPDFDL[DFROHWRUD
FRPFDSDFLGDGHGHPñ)RUDPXWLOL]DGRVGRLVWUDWDPHQWRVFRPWUrVUHSHWLo}HVWUrVSDUFHODVFRPVRORVXEPHWLGR
DRSUHSDURFRQYHQFLRQDO63&DUDomRHGXDVJUDGDJHQVHWUrVSDUFHODVPDQWLGDVFRPVRORVHPSUHSDUR663
0DLVGHWDOKHVVREUHDVSDUFHODVH[SHULPHQWDLVSRGHPVHUHQFRQWUDGRVHP%UDPRUVNL
)RUDPVLPXODGDVFKXYDVFRPXWLOL]DomRGHXPVLPXODGRUGHEUDoRVURWDWLYRV/20%$5',1(72HWDO
TXHFREULDGXDVSDUFHODVVLPXOWDQHDPHQWH)RUDPVLPXODGDVWUrVFKXYDVVXFHVVLYDVFRPLQWHUYDORVGH
KRUDVHQWUHHODVFRPDVVHJXLQWHVLQWHQVLGDGHVDFKXYDFRPPPKDFKXYDFRPPPKHDFKXYDFRP
PPK
2.2. Adição de 15N
&DGDSDUFHODUHFHEHXXPDGRVHHTXLYDOHQWHGHNJKDGH1QDIRUPDGHVXOIDWRGHDP{QLR1+-
SOFRPFRQFHQWUDomRLVRWySLFDGHHPiWRPRVGH12IHUWLOL]DQWHIRLLQFRUSRUDGRPDQXDOPHQWHDFPGHSURIXQGLGDGHHPXPDOLQKDGHPHWURVWUDQVYHUVDOPHQWHQDSDUFHOD
2.3. Coleta e análise de amostras
1QRVRORIRUDPFROHWDGDVDPRVWUDVSRUPHLRGHFLOLQGURVPHWiOLFRVDSyVR¿QDOGRH[SHULPHQWRRX
VHMDDSyVDDSOLFDomRGDVWUrVVLPXODo}HVGHFKXYDV)RUDPFROHWDGDVDPRVWUDVQDOLQKDGHDSOLFDomRGRIHUWL-
OL]DQWHDPRVWUDVDSDUWLUGHPHWURVGDOLQKDGHDSOLFDomRHPDLVDPRVWUDVDSDUWLUGHPHWURVGDOLQKDGH
DSOLFDomR
1QRVHGLPHQWRHQDiJXDDSyVFDGDHYHQWRGHFKXYDVLPXODGDFROHWRXVHRPDWHULDOHVFRDGRVXSHU¿-
FLDOPHQWHiJXDVHGLPHQWR$DPRVWUDIRL¿OWUDGDHXPDDOtTXRWDGDVROXomRUHVXOWDQWHIRLVXEPHWLGDDGLJHVWmR
.MHOGKDOGHVFULWRSRU%5(01(5	08/9$1(<SDUDDGHWHUPLQDomRGDFRQFHQWUDomRGH12VHGLPHQ-
WRUHWLGRQR¿OWURIRLUHPRYLGRHVHFRHPHVWXIDD&SRUKRUDVHHQWmRSXOYHUL]DGRHVXEPHWLGRDSRVWHULRU
GHWHUPLQDomRGH1WRWDOHGHDEXQGkQFLDGH1
$DEXQGkQFLDGH1IRLGHWHUPLQDGDSRUHVSHFWURPHWULDGHPDVVD+\GUDDFRSODGRDXPDQDOLVD-
GRUDXWRPiWLFR$1&$*6/GD6HU&RQ&R.UHZH8.
2.4. Determinação do percentual de nitrogênio proveniente do fertilizante (%NPF)
213)HDTXDQWLGDGHGHQLWURJrQLRSURYHQLHQWHGRIHUWLOL]DQWH 413)SDUDFDGD WLSRGHDPRVWUD
VRORVHGLPHQWRHiJXDIRUDPFDOFXODGDVFRPEDVHQR,$($
&DOFXORXVHR13)DWUDYpVGDUHODomRHQWUHDSRUFHQWDJHPGHiWRPRVGH1DWP1H[FDPRVWUD
em excesso na amostra e a porcentagem de átomos de 1DWP1H[FIHUWHPH[FHVVRQRIHUWLOL]DQWH
13) 1H[FDPRVWUD[
1H[FIHUW
$413)NJ1KDIRLFDOFXODGDSHORUHVXOWDGRGH13)HDTXDQWLGDGHWRWDOGH1QDDPRVWUD417
NJ1KD
413) 13)[417

3. Resultados e Discussão
$WDEHODPRVWUDR13)UHWLGRQDOLQKDGHDSOLFDomRGRIHUWLOL]DQWHDSyVPPGHFKXYDDFXPXODGD
2VYDORUHV¿FDUDPHQWUHHHP663HHHP63&
&DEHUHVVDOWDUTXHDXVrQFLDGHFXOWXUDVQRSUHVHQWHH[SHULPHQWRFRQGLFLRQRXHVVHVDOWRVYDORUHVGH13)
QRVROR%$6$17$HWDOHQFRQWUDUDPFHUFDGHDSHQDV13)LQFRUSRUDGRDRVRORFRPSODQWLRGHFDQD
GHDo~FDUDSyVPPGHFKXYDHPGLDV9$//,6	.($7,1+2HQFRQWUDUDPHQWUHHGH
13)QRVROR)(1,//,HWDOHQFRQWUDUDPDSHQDVGH13)QRVRORHPFXOWLYRGHFDIp
6HREVHUYDGDDGLQkPLFDGHQLWURJrQLRQRVRORHVXDVUHODo}HVVRORVHGLPHQWRDSyVRSURFHVVRHURVLYR
RPpWRGRGHSUHSDURFRQGLFLRQDVLWXDo}HVGLVWLQWDV
*8$'$*1,1HWDOYHUL¿FDUDPTXHVLVWHPDVFRQVHUYDFLRQLVWDVGHPDQHMRGRVRORPRVWUDUDPVH
PDLVH¿FD]HVGRTXHRSUHSDURFRQYHQFLRQDOQDUHGXomRGDVSHUGDVGHVRORiJXDH1PLQHUDOHPVRORVHPFXOWLYR
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3HUGDGH13)SHORHVFRDPHQWRVXSHU¿FLDO
$7DEHODDSUHVHQWDRVWRWDLVGHVHGLPHQWRVHURGLGRVDR¿QDOGHFDGDFKXYDVLPXODGDEHPFRPRDTXDQ-
WLGDGHGHQLWURJrQLRSURYHQLHQWHGRIHUWLOL]DQWH13)
&RPUHODomRjSURGXomRGHVHGLPHQWRVDR¿QDOGHFDGDFKXYDYHUL¿FRXVHTXHDPDLRULQWHQVLGDGHRFD-
VLRQRXPDLRUHVSHUGDVHPWRGDVDVSDUFHODVLQGHSHQGHQWHPHQWHGRWUDWDPHQWRFRPH[FHomRGD3DUFHOD63&
3RUpPTXDQGRDQDOLVDGDVDVTXDQWLGDGHVGHQLWURJrQLRSURYHQLHQWHVGRIHUWLOL]DQWHDSOLFDGR13)FRQVWDWRXVH
TXHDVPDLRUHVWD[DVGH13)HVWmRDVVRFLDGDVjVPHQRUHVWD[DVGHHURVmRGRVROR
%HUWROHWDOD¿UPDPTXHRVLQFUHPHQWRVQDVWD[DVGHSHUGDVGHQXWULHQWHVVmRJHUDOPHQWHLQYHUVD-
PHQWHSURSRUFLRQDLVjVSHUGDVGHVROR$OEHUWV	0ROGHQKDXHUH[SOLFDPTXHFRQIRUPHDHURVmRGHFUHVFH
DSURSRUomRGHSDUWtFXODVPHQRUHVREVHUYDGDVQRPDWHULDOHURGLGRDXPHQWD$VVLPRVVHGLPHQWRVWRUQDPVHPDLV
ULFRVHPQXWULHQWHV
&RPUHODomRDRVWLSRVGHSUHSDURYHUL¿FRXVHTXHDSHVDUGHDVSDUFHODV663DSUHVHQWDUHPDVPDLRUHV
WD[DVWRWDLVGHHURVmRDR¿QDOGDVVLPXODo}HVGHFKXYDVDSUHVHQWDUDPWDPEpPDVPHQRUHVWD[DVWRWDLVGH13)
7DEHOD7RWDOGHVHGLPHQWRVHURGLGRVJHTXDQWLGDGHGHQLWURJrQLRSURYHQLHQWHGRIHUWLOL]DQWH13)
DR¿QDOGHFDGDFKXYD
3DUFHODV ,QWHQVLGDGHGDFKXYDPPK
7RWDOGHVHGLPHQWRV
HURGLGRVJ 13)
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3.2. Perdas de nitrogênio proveniente do fertilizante (NPF) pela água da enxurrada
$EDL[DSUHVVmRGHJiV1SURGX]LGDQRHVSHFWU{PHWURGHPDVVDVQDGHWHUPLQDomRGH1WRWDOHGHDEXQ-GkQFLDGH1GHIRUPDVRUJkQLFDVHPLQHUDLVH[LVWHQWHVQDiJXDQLWUDWRQLWULWRDP{QLRUHYHORXEDL[DFRQFHQ-
WUDomRGRHOHPHQWR$VVLPQDHVFDODHPTXHIRLUHSURGX]LGRRSUHVHQWHH[SHULPHQWRDiJXDQmRIRLFRQVLGHUDGD
LQGLYLGXDOPHQWHFRPRXPPHLRLPSRUWDQWHSDUDDSHUGDGH13)QDIRUPDGLVVROYLGD
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4. Conclusões
$VSDUFHODV663DSUHVHQWDUDPDVPDLRUHVSHUGDVGHVRORSRUHURVmRDRORQJRGDVFKXYDVDSOLFDGDVEHP
FRPRDVPDLRUHVSHUGDVGH17$VPDLRUHVSHUGDVGH13)SHORVVHGLPHQWRVHURGLGRVIRUDPYHUL¿FDGDVHP63&
$TXDQWLGDGHGHVHGLPHQWRVHURGLGRVHDVSHUGDVGH13)DWUDYpVGHVWHVVHGLPHQWRVDSUHVHQWDUDPUHODomRLQYHUVD
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